The difference between literature values of ultrasonic attenuation and absorption coefficients, defmed as the scatter coefficient, was related to percent wet weight collagen concentration for brain, heart, liver, kidney, and tendon, in the range of 0.7 to 7 MHz. The comparison shows that as the ultrasonic frequency increases, the scatter coefficient increases, and the dependence of scattering upon collagen concentration decreases. A linear regression curve was fit to the data shown in Table I As was also determined by Goss eta l., s a typical ratio of absorption coefficient to attenuation coefficient is about 0.3. Even when an error of ñ 50% is assumed
Figure 1 depicts an approach to such an algorithm.
Acoustical properties, such as ultrasonic attenuation and velocity in a tissue, serve as input data to the algorithm. The output is an estimate of the wet-weight percentages of the tissue's constituents. As shown here, attenuation may be broken into subgroups including absorption, reflection, refraction, diffraction, and scattering, where scattering in this sense generally refers to back scattering as used in medical diagnostic systems, planar scattering, and the scattering seen from simple sources,' such as spheres and cylinders.
Phase cancellation may also contribute to attenuation depending upon the measurement method used. For ou/' purposes, the scatter coefficient describes any phenomenon which redirects acoustic energy away from a direct path from source to receiver.
Hence we have defined
S=A-(t)
where S is the scatter coefficient, and A and a are the attenuation and absorption coefficients (in nepers/cm), respectively. As such, S encompasses reflection, refraction, diffraction, and scattering as normally defined, with the exception of that portion of acoustic energy which undergoes any of these effects and is still detected by the receiver. A linear regression curve was fit to the data shown in Table I so large as to preclude one from making the following observations. First as the ultrasonic frequency increases, the magnitude of the scatter coefficient also increases. This is to be expected since, as the ultrasonic frequency increases, the scattering sites tend to become larger compared to the wavelength, and more objects become significant as scatterers. Second, as the frequency increases, the scatter coefficient tends to approach a value which is independent of the amount of collagen present in a tissue. Table 1I lists It should be'noted that the curves in Fig. 2 suggest that a certain a_mount of acoustical scattering is occurring even when the collagen concentration is negligible, i.e., 0.2% or less. This merely suggests that there are other scattering sites within these tissues, and that this simplified view of scattering is not sufficient to explain all types of scattering that take place. Fat, for example, may also contribute to scattering due to its relatively low acoustic speed.
Several other comments ought to be made concerning these results. First, there is a large gap between the data near 1% collagen concentration and that near 30%.
Since the tendon data could have a marked effect on the slopes of these curves, the least squares determinations were repeated, omitting the tendon data. As shown in Table HI 
